Background: Abortion and loss of pregnancy in the first trimester may affect maternal mortality and morbidity. This study aimed to determine the severity of post-abortion stress in spontaneous abortion, induced abortion, and Forensic Medical Center (FMC) referral abortions immediately after abortion and after 1 month of follow-up in Shiraz, Iran, in 2018. Materials and Methods: This cross-sectional study was conducted on 104 mothers selected through convenience sampling method in 2018. The data collection tools included a demographic characteristics questionnaire and the Mississippi Post-Traumatic Stress Disorder (M-PTSD) Scale that were filled out by mothers immediately and 1 month after the abortion. Data were analyzed using one-way ANOVA and post-hoc LSD test in SPSS software. Moreover, p < 0.05 was considered as statistically significant. Results: The mean (SD) of post-traumatic stress scores was 83.87 (18.35) and 77.40 (9.88) in spontaneous abortion, 82.28 (13.27) and 75.71 (14.73) in FMC permitted abortions, and 86.66 (10.10) and 74.98 (12.99) in induced abortions immediately and 1 month after abortion, respectively. Stress was reduced in the three groups of mothers, after one month of severe value. The score for frequency of stress was 3.10% in FMC-permitted abortions and 5.10% in induced abortions; moreover, no stress was observed in the spontaneous abortion cases. Conclusions: Stress was gradually reduced over time. The level of PTSD was lower after 1 month in women who had experienced spontaneous abortion. Given that 1 month after abortion, women are still often moderately stressed, follow-up care, and appropriate counseling for these women are necessary.
Introduction
Abortion is defined as the termination of pregnancy before sufficient development of the embryo to continue its life, whether spontaneous or intentional. The American College of Obstetricians and Gynecologists (ACOG) has reported that the most common type of pregnancy loss is spontaneous abortion or miscarriage. It is estimated that 26% of all pregnancies have ended in abortion and up to 10% have clinical symptoms. Additionally, 80% of early pregnancy loss occurs in the first trimester and before the 13 th week, and the risk of abortion is reduced after 12 weeks of gestation. [1] A study carried out in 2011 in Iran reported 11500 cases of abortions per year among married women. The pooling survey carried out 1 year before the start of this study estimated the total rate as 0.16 abortions per woman. The annual abortion rate is reported as 5.5 cases per 1,000 women.
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In general, the abortion rate has increased to its highest amount, namely 11.7 cases among women aged 30-34 years. [2] Moreover, in a study conducted in Ardabil, the prevalence of induced abortion among 1200 pregnant women was estimated as 8.3%. [3] In another study on 1247 women in rural areas of Fars Province, Iran, 22% had experienced at least 1 abortion. [4] The Legal Medicine Organization of Iran reported 1664 cases of abortions from 2007 to 2013 of which 339 were due to maternal causes and 1325 were cases of intentional fetal abortion. [5, 6] Because fertility holds a very high value in most cultures, the desire to have a child is one of the most important aspirations of individuals. Pregnancy and maternity are evolutionary bases of the woman's life, and the concept is strongly emphasized in the Iranian culture. Failed attempts for fertility and childbearing can turn into a destructive emotional experience that threatens the mental health of the mother. [7, 8] Spontaneous abortion is one of the most important complications of pregnancy, with both long-term and short-term negative psychological effects on women. [7, 9, 10] Pregnancy is associated with a high level of emotional stress, and spontaneous abortion and stillbirth is a traumatic event both physically and psychologically and is accompanied by Post-Traumatic Stress Symptoms (PTSS). [11, 12] The majority of women experienced sorrow and distress or both after the abortion. [13] These events have harmful effects on the relationship of the couples. [9] Lundell et al. reported the prevalence of Post-Traumatic Stress Disorder (PTSD) in induced abortions as 3.4%, 2%, and 0.9%, respectively, before, 3 months after, and 6 months after the abortion. [10] In addition, they reported the implication rates of PTSS as 23.5%, 6.6%, and 1.6%, respectively. [10] Abortions permitted by the Forensic Medical Center (FMC) are considered as negative events of pregnancy that affect the individual and social aspects of the individual's life, leading to a reduction in Quality of Life (QOL) and incidence of depression and anxiety. [14] It should be noted that FMC abortions are performed in Iran based on the evidence that the pregnancy could endanger the mother's life or the embryo has a genetic defect that leads to disturbance and discomfort for the mother. This permission is granted before the 4 th month (20 weeks; before the transmigration of the soul to the fetus). [5, 15] There are few studies on whether elective and/or spontaneous abortions are harmful to mental health and cause issues such as depression, anxiety, and suicidal behaviors. [16] Hamama et al. highlighted the importance of identifying the form of elective and/or spontaneous abortion. Health care providers should assess the medical history of mothers and plan to reduce their distress and triggers. This will result in the pregnant woman's well-being, prevention of PTSD and depression, and positive perinatal outcomes. [8] Moreover, in some cases, the mother decides to have an abortion without having any feelings of impenitence and discomfort or serious emotional changes after the action. [17] A longitudinal, cohort study was conducted by Biggs et al. to assess the risk of PTSD and the symptoms of PTSS more than 4 years after abortion. [18] The results showed that "women who underwent abortion were at no higher risk of PTSD than those who denied an abortion". [18] Abortion is prevalent in the reproductive ages, but there are controversial opinions about the occurrence of post-abortion stress. [16] Therefore, due to the fact that psychological changes are influenced by the socio-religious status of societies, and also given that few comparative (spontaneous vs. induced) researches have been carried out on these criteria, this study was conducted with the aim to determine the severity of post-abortion stresses in spontaneous, induced, and FMC referral abortions, immediately after abortion and after 1 month of follow-up.
Materials and Methods
This cross-sectional and analytical study was conducted in the selected hospitals affiliated with Shiraz University of Medical Sciences, Iran, namely, Hazrat Zeinab and Shahid Faghihi hospitals, in 2018. The reason for the selection of the above-mentioned hospitals is their affiliation to Shiraz University of Medical Sciences; moreover, for abortion in university hospital, there should definitely be scientific indications. The sample size was primarily calculated as 74 individuals based on the estimation of the correlation coefficient obtained from the study conducted by Cowchock et al. [19] ; it was then changed to 82 people, considering the probability of a 10% dropout and r = 0. 64, α = 0.01, β = 0.05, and Z1-β = 1.65. However, the researcher surveyed 104 mothers due to the frequency of the subjects (32 cases with a FMC letter, 39 with obstetric indications, and 33 with a spontaneous abortion). Convenience sampling method was used and approximately equal numbers of subjects were selected from each hospital. All the mothers were cooperative until the end of the survey, and we did not lose any participants.
The inclusion criteria were the ability to answer the questions in the questionnaires, experience of a single type of abortion, and lack of chronic diseases. In the case of induced abortions and referral from FMC for abortion in a hospital, a written letter of permission for abortion before 4 months (20 weeks) and two ultrasounds from two different radiologists were necessary. There are several cases of induced abortions when a mother refers to the hospital directly: spontaneous abortion with bleeding, pain, etc., an obstetric indication, such as hypertension in the mother, car accident, or bleeding with no specific reason, or as complications of an illegal intervention (e.g., in unwanted pregnancies). There was no information in the files on whether the mother had had bleeding with no cause or had deliberately terminated the pregnancy.
The exclusion criteria included the participant's willingness to withdraw from the study and the occurrence of any incident that could make the mother depressed, such as financial crisis or bereavement. The instruments used to collect the data included a demographic information questionnaire and the Mississippi PTSD Scale (M-PTSD). The demographic questionnaire consists of 2 parts and 17 questions (personal characteristics, midwifery information, and pelvic examination results). After the approval of the research team, the final version of the questionnaire was also confirmed by some of the faculty members of the midwifery group.
The M-PTSD is a self-report scale developed by Keane et al. in 1988 to assess the severity of PTSD symptoms. This scale consists of 35 questions, and a total score of 107 or higher in this scale indicates the occurrence of PTSD. [20, 21] The M-PTSD was validated by Goodarzi in Iran (2002) with a Cronbach's alpha coefficient of 0.92. A score of 35-70, 70-107, and higher than 107, respectively, represents low severity of symptoms, moderate severity of symptoms, and severe PTSD symptoms. [22] This validation process was utilized as a basis for the present study. The researcher first arranged a set of training courses for women who had experienced abortions in order to teach them how to fill the questionnaires, explain the purpose of this study to them, and assure them that all their private information would remain confidential. Then, the examinees provided consent forms for participation in the study. By collecting written consent forms and demographic information, M-PTSD was used to measure the stress levels in the cases of abortion. The questionnaires were completed twice, immediately after the abortion, and after 1 month of follow-up via telephone contact. Then, 4 weeks after the abortion, based on the previous coordination, the mothers referred to the hospital to be assessed in terms of post-abortion symptoms and a pathology reports. Data were analyzed using SPSS software (version 21, IBM Corporation, Armonk, NY, USA). After the collection of data, the researcher applied one-way ANOVA and post-hoc LSD in order to compare the stress levels in the three related groups, and T-squared test was used to compare the stress levels in each group. p < 0.05 was considered as statistically significant.
Ethical considerations
This research project was approved by the Ethics Committee of Shiraz University of Medical Sciences with the code number IR.SUMS.REC.1396.S673. In addition, written informed consents were obtained from all the participants. This study was financially supported by Shiraz University of Medical Sciences. The mothers could withdraw from the study at any stage. Moreover, the women's information remained confidential. The mothers did not have to write their names when completing the questionnaires. The research results have been submitted to the University Vice-Chancellor for Research and will be made available to hospital administrators upon request.
Results
The demographic characteristics of the participants and the results of their comparison among the three abortion groups are presented in Table 1 . Furthermore, the comparison of fertility characteristics among the 3 different types of abortions showed that there was no significant relationship between the number of unwanted pregnancies (p = 0.538), parity of women (p = 0.110), previous alive births (p = 0.511), and abortions in previous pregnancies (p = 0.349) [ Table 1 ]. One-way ANOVA results between the mean age (p = 0.308) and Body Mass Index (BMI) (p = 0.437) and Fisher's exact test results between education (p = 0.951) and occupation (p = 0.648) did not show a significant difference in the PTSS level score [ Table 2 ]. Therefore, the correlation between stress level and kind of pregnancy showed was significant (χ2 = 20.02; df = 2; p = 0.028).In addition, the highest frequency of stress in mothers with abortion in all three groups was in average, and the relationship between the two variables was significant (χ 2 = 24.10, df = 6, p = 0.002) [ Table 2 ]. Immediately after the abortion, PTSS was observed in 78.10%, 72.70%, and 69.20% of mothers with permission from the FMC, spontaneous abortion, and obstetric indications, respectively [ Table 3 ].
One-way ANOVA results showed that there was no statistically significant difference in the level of stress immediately and after the abortion (p = 0.511). It was also found that the level of stress 1 month after the abortion was the same in these three groups, and there was no significant difference among them (p = 0.757). Moreover, the rate of variations between these three groups, was not significant (p = 0.239). However, it seems that this difference was higher in the induced group compared to the FMC referrals [r = 11.68 (12.14) ]. However, an intra-group analysis with a paired t-test showed that there was a significant difference between the prevalence of PTSD immediately after abortion and after 1 month of follow-up in the three groups of spontaneous abortion (t 20 = 3.34, p = 0.002), induced abortions with obstetric indication (t 29 = 6.01, p < 0.001), and FMC referrals (t 28 = 3.53, p < 0.001) [ Table 4 ].
Discussion
The present study showed that PTSS was at a median level in all three types of abortion. Since studies on the frequency of PTSD due to abortion in Iran and other countries were not found, in the present study we compared the prevalence of PTSD with that of high-risk pregnancies (stillbirth, maternal disease, etc.). In one study in Iran, it was shown that about 54.4% of the subjects experienced labor as an accidental traumatic event, and one third of them (37.7%) suffered from PTSD. [23] In another study in Iran, 39% suffered from PTSD (2) . The prevalence of PTSD due to abortion in other countries was much lower than that in Iran (below 10%). [24] [25] [26] [27] The present study did not address the prevalence of stress, but all mothers with abortion had some degree of post-traumatic stress and the majority of them had a moderate level of stress because severe maternal stress during pregnancy causes anxiety and PTSD. [28] Factors associated with PTSD are numerous in childbearing ages, including neonatal abnormalities, admission in the Neonatal Intensive Care Unit (NICU), unwanted pregnancy, maternal emotional distress, and maternal personality. [29, 30] Health care providers should be familiar with the risk factors of PTSD and should carefully evaluate women in pregnancy and postpartum visits. In the Iranian society, support is very high in the first few weeks after childbirth, but with the passage of time from childbirth or abortion, the support is gradually decreasing. The need for family participation in pregnancies leading to abortions should be considered by health care authorities.
The results of this study showed that the intra-group variation in stress scores was significant in all three types of abortion after 1 month of follow-up. The psychological impacts were gradually reduced by the passage of time. In a study carried out by Wallin Lundell et al. in 2013, the prevalence of PTSD was 7.2%, 2.9%, and 3.2%, immediately after abortion, 3 months after abortion, and 6 months after abortion, respectively. [30] Therefore, very few cases of PTSD were observed after abortion. [31] The discrepancies with the present research were that this study was only conducted on induced abortions, assessed the mothers' psychological disorders through the distribution of a questionnaire, and had a larger sample size. [32] Pregnancy and maternity, as periods with incredible excitement, affect mothers' mental health. If there is a problem that results in the loss of pregnancy, maternal mental illness, and negative reactions occur. The severity of this reaction was greater in our study. However, it seems that the intensity of stress has been reduced in advanced countries, where relatively healthy deliveries occur. There may also be a cultural difference in the response of Iranian women to childbirth compared to women in Western countries. Furthermore, post-abortion stresses were slightly reduced with the passage of time in these two studies; this is in line with the results of the present study. This might be because ordinary experiences that threaten individuals' lives lead to the remembrance of previous incidents; therefore, unpleasant memories of abortion require a longer period to be forgotten. [28, 33] Moreover, individuals respond to this asperity with fear and prostration, by constantly visualizing of the incident in their minds, and want to avoid the reminiscence. [34] In this study, the average severity of stress in spontaneous abortion was less than the two other types of induced abortion. Moreover, severe stress was not observed in cases of spontaneous abortion. The average rates of PTSD were estimated as 3.10% and 5.10% in FMC referrals and other causes of induced abortions, respectively. It seems that in FMC referrals-induced abortion, where an embryo and maternity medical indication is observed in the form of diseases and abnormalities of the fetus or risky pregnancies, higher psychological stresses, and accordingly more severe complications, are observed. Henceforth, in mothers deprived of bearing a healthy baby as a result of spontaneous abortion, minor psychological stresses are observed since the situation is not risky.
In one study, it was revealed that women with induced abortions were younger, penurious, and possibly not very religious, had lower marriage age, and faced more family coercion for abortion compared with women with spontaneous abortion. The pressure by spouse's family might be the main factor for the increase in post-abortion stresses. [35] The results of the review study by Bellieni and Buonocore showed that the loss of the fetus, as compared to childbirth, would put women at greater risk of mental illness, induce spontaneous abortion, and increase the risk factors for mental disorders. [36] The results of this study are somewhat similar to those of our study. [36] Other causes that can be [37, 38] The results of this study and the study by Bellieni and Buonocore [36] were different; this may be due to the cause of abortion. In the study conducted by Biggs et al., it was reported that 30% of women suffered post-stress symptoms because of experiences of sexual, physical, or emotional abuse or violence. In their study, 20% attributed their symptoms to non-violent issues, and about 19% said they were due to signs and symptoms of pregnancy. [38] However, in the present study, almost all abortions were either spontaneous, had obstetric indications, or had forensic authorization. Our results showed that there was a significant relationship between the variable of unwantedness and the number of live births with stress levels. Multiple psychological changes occur in 30% of women who have experienced an abortion, and Major Depressive Disorder (MDD) may be observed in 5-10 percent of them. Psychological changes and major depression are also reported in wanted pregnancies. [39, 40] However, some researchers reported that abortion itself might not have many psychological impacts, but factors such as domestic violence in pregnancy and the willingness to get pregnant are effective in this regard. [37, 38] These results are not in line with those of our study. In our study, physical problems of abortion, economic issues and the cost of treatment, changes in QOL, and reduced marital relationship may have provided the basis for the mothers' stress.
One of the strengths of the present study was that it highlighted the importance of the subject. Moreover, we have shown that the majority of mothers who had experienced abortion (regardless of the type of abortion) have post-traumatic stress and the medical team, especially midwives and other health professionals, should be sensitive to identifying and counseling the women at-risk, and, if necessary, refer them to specialized counseling centers. The most important limitations of the study were the extent of family support for mothers after abortion and differences in families, which can both affect the severity of post-traumatic stress. This problem was out of the researchers' control.
Conclusion
The majority of women in all three groups of abortion had average stress level. The intra-group analysis in this study showed that there was a significant difference between mean PTSD scores immediately after abortion and after 1 month of follow-up in all the 3 types of abortions that gradually diminished with the passage of time. The average severity of stress in spontaneous abortion was lower than the other two types of induced abortion. 
